ioelectrical Impedance Measuring
Many workers work in a standing posture in manufacturing and service industries. Evaluation of the workload involved in long hours of standing is quite important in preventing lower leg problems such as swelling, varicose veins and thrombosis1). To evaluate leg swelling, leg circumference, leg volume and bioelectrical impedance in the lower legs are measured.
1) Leg circumference: This method is the sim plest and easiest to use because we can do it with a tape measure only, but the change in leg circumfer ence is small, and difficult to measure precisely. Onishi et al. used a strain gauge to keep the tension of the tape measure constant2).
2) Leg volume: The method is a direct one used in measuring the level of swelling of the lower leg. Winkel developed an apparatus for this method1). The apparatus includes a tank filled with water. The subject puts his leg into the tank, and the volume of lower leg is measured by the water level in the tank. A disadvantage with this method is that subjects have to take off clothing before mea suring, making it very hard to perform repeat mea surements. Pottier et al. and Winkel et al. used a modified method for foot volume measurement3-6). Their method is effective in reducing the trouble in volved in measuring, because subjects put only their feet rather than their whole legs into the tank.
3) Bioelectrical impedance: The method is an indirect one, and widely used for analysis of fiuid dynamics or body composition7-12). Stick et al. ap plied this method to evaluate the muscle pump of the lower legs in standing conditions13). Shvartz et al. used it to evaluate leg swelling in prolonged sitting14, 15) .
The impedance method is preferred to the other methods for continuous measurement without dis ence between our data and those of Winkel or Stick is that they are very close to the theoretical predic tion as we mentioned concerning the theoretical analysis. The rate of change in leg circumference obtained in our experiment is 0.81%, and it is also near to the result obtained by Onishi, although we did not use a special device to maintain tape meas ure tension.
Effect of exercise
Leg exercise is theoretically effective in reducing swelling of the lower leg, because muscle contrac tions excite function of the musclovenous pump and interstitial fluid should be removed16). However, concerning this various results were reported. Winkel reported that a one minute walk was quite effective in keeping leg volume at the initial level1), but Stick et al. reported that repeated heel ups were entirely ineffective in swelling prevention13). Our results for continuous walking showed a clear effect in preventing swelling, but the result of iterative ex ercise and standing showed that one minute walking on the spot was not so effective. The points of dif ference between these experiments are the types and duration of exercise. It is necessary to clarify these points to apply this method to the evaluation of the effect of exercise.
Subjective discomfort and standing load
The results for quiet standing and the iterative exercise and standing showed that between swelling and subjective discomfort there was a positive rela tionship, but the results for continuous walking showed a reverse relationship. Many factors might effect subjective discomfort, for example, muscle fa tigue, joint compression, hemodyamics and mental stress, besides leg swelling17-19). For example, the effect of muscle fatigue may be dominant in walking for long hours at a high pace, but mental stress may be dominant in monotonous standing jobs. In these cases, the relationship between the standing load and leg swelling will be dissociated, and it is hard to evaluate the standing load by leg swelling. 
